INTRODUCTION {#sec1}
============

Coronavirus disease 2019 (COVID-19), caused by a highly transmissible novel coronavirus, SARS-CoV-2, has brought on a pandemic unlike any that humanity has ever seen. Primarily a respiratory disease, it has a spectrum of clinical manifestations ranging from asymptomatic carrier to multi-system organ failure. Even as the pandemic continues to unfold, the pathophysiology of COVID-19 remains elusive with many unanswered questions. We report a case of a 33-year-old diabetic male who presented with COVID-19 viral myositis manifesting with compartment syndrome and subsequently developed extensive venous and arterial thrombosis. The purpose of this case report is to better facilitate our understanding of this complex disease process with an emphasis on the vascular manifestations, so that we may be better equipped to handle the next pandemic. Informed consent has been obtained from the patient to report this case and all corresponding images.

CASE REPORT {#sec1.1}
-----------

The patient presented to the Emergency Department with acute onset left thigh pain starting 5-6 hours prior to presentation. The pain woke him up from sleep, not relieved with over-the-counter pain medication. He denied any history of recent trauma. He was a former smoker, but quit 2 weeks prior to presentation. He denied any personal or family history of hypercoagulable disorders or illicit substance use. Review of systems was negative, most importantly lacking any respiratory symptoms.

Physical examination revealed a diffusely swollen, cyanotic, tender and tense left thigh. There was no evidence of trauma; the left leg was cool to touch, with intact motor and sensory functions. The left calf was soft. There was a palpable femoral pulse. Popliteal and posterior tibial artery signals were present with doppler. On the right lower extremity, all compartments were soft, with palpable femoral, popliteal, dorsalis pedis and posterior tibial pulses.

Patient underwent a CT-Angiogram of the chest, abdomen, pelvis and bilateral lower extremities, which revealed bilateral multifocal ground glass opacities and consolidation in the lower lobes of the lungs concerning for COVID-19 infection, acute occlusion of the left mid-superficial femoral artery without any evidence of reconstitution, and significant swelling in the left thigh musculature. ([Figs 1](#fig1){ref-type="fig"}, [2](#fig2){ref-type="fig"} )Figure 1CT-Angiogram Chest; Bilateral multifocal ground glass opacities and consolidation in the lower lobes concerning for COVID-19 infectionFigure 2CT-Angiogram Bilateral Lower Extremities: Occlusion of the left mid-superficial femoral artery without reconstitution and significant swelling in the left thigh musculature

Therapeutic anticoagulation with unfractionated heparin was started and patient was taken to the operating room for an angiogram of the lower extremity and fasciotomy of the left thigh. The angiogram, performed through a right transfemoral approach, showed no evidence of arterial thrombosis with contiguous sluggish flow down to the foot. ([Fig 3](#fig3){ref-type="fig"} ) The anterior and posterior compartments were found to have elevated pressures. A decompressive fasciotomy of the two compartments was performed through a lateral thigh incision. The muscles of the left thigh compartment appeared healthy, pink, and contractile. Venous duplex was negative for DVT and arterial flow demonstrated normal on angiogram, thus viral myositis was suspected in the setting of COVID-19 presentation, however, he was kept on full dose anticoagulation given concern for a potential hypercoagulable state. Muscle biopsies obtained were unremarkable.Figure 3Left Lower Extremity Angiogram: demonstrating contiguous flow down to the foot

Post-operatively, patient was admitted to an ICU. He was fully anticoagulated and received empiric treatment for COVID-19 infection with Hydroxycholorquine and Azithromycin while awaiting PCR test results that later came back positive. Work-up for hypercoagulable disorders was negative. CK levels were normal on admission and remained normal until post-operative day 9. He had improved after the initial surgery, left thigh improved, and left calf was soft and non-edematous. He did not have any respiratory symptoms during his hospitalization.

On post-operative day 9, patient developed acute onset severe left calf pain with elevated compartment pressures. However, he had palpable distal pulses, and there was no concern for arterial thrombosis. He underwent an emergent 4-compartment fasciotomy. The muscle in each compartment was significantly edematous. His clinical condition further deteriorated as he developed diabetic ketoacidosis, acute kidney injury, thrombocytopenia with platelet count of 19K. In addition, he developed extensive bilateral subsegmental pulmonary embolism and bilateral lower extremity iliofemoral and IVC thrombosis. Furthermore, he developed diffuse arterial thrombosis in his bilateral lower extremities, femoropoliteal on the right, and infrapopliteal on the left leg. He was noted to have cold extremities bilaterally, with intact motor and sensory function. However, given his clinical deterioration, it was felt unsafe to attempt surgery and he was maintained on anticoagulation.

On post-operative day 11, patient developed pain in the right calf with elevated compartment pressures. Although his clinical course improved, he was starting to demarcate at the toes bilaterally, and so a revascularization was not attempted. He was taken to the operating room for a right lower extremity 4-compartment fasciotomy. The muscle was noted to be edematous and dusky.

On post-operative day 13, patient developed a right thigh compartment syndrome and was taken to the operating room for a 3-compartment fasciotomy. These subsequent compartment syndrome occurrences were secondary to the extensive arterial and venous thrombosis. He remained on therapeutic anticoagulation and prophylactic broad-spectrum antibiotics as a precautionary measure. In addition, he received convalescent antibody plasma therapy for COVID-19 on post-operative day 16, when that became an available option. He underwent a left below-knee amputation and a right above-knee amputation after demarcation of his lower extremities and discharged to a rehab facility.

DISCUSSION {#sec2}
==========

Compartment syndrome secondary to elevated pressure within a fascial compartment of an extremity can have a variety of etiologies, most commonly secondary to trauma. Viral etiology of myositis, although rare, has been described in the literature with HIV infection.1 The typical manifestations COVID-19 infection revolves around respiratory symptoms. However, there has been a wide variety of atypical manifestations ranging from diffuse arterial/venous thrombosis to neurological symptoms.2 This is an unusual case of myositis-induced thigh compartment syndrome in a patient with COVID-19.

The patient was previously diagnosed with diabetes which has been associated with increased mortality and severity of disease in COVID-19 patients.3^,^4 He was started on therapeutic anticoagulation, mainly due to concern of arterial thrombosis with his initial presentation and maintained on therapeutic anticoagulation as SARS-CoV-2 infection has been shown to be prothrombotic likely secondary to a proinflammatory state.5 Of note, the patient had elevated D-Dimers and CRP levels, suggesting a proinflammatory and hypercoagulable state. Despite this, his clinical course was complicated by diffuse arterial and venous thromboembolism, DKA, AKI, and DIC as the septic and pro-inflammatory response progressed. He went on to develop compartment syndrome secondary to myositis and possibly secondary to worsening ischemic complication in both thigh and calf compartments, that may have precipitated the limb amputations.

CONCLUSION {#sec3}
==========

As the COVID-19 pandemic evolves, there remains an incredible amount of uncertainty we face as healthcare providers. We believe this is an atypical manifestation of acute viral myositis secondary to COVID-19 infection exhibiting diffuse bilateral, progressive compartment syndrome of the thighs and lower extremities, furthermore, complicated by diffuse arterial thrombosis and extensive venous thromboembolism. This case report unravels some complexities of SARS-CoV-2 infection that need to be managed surgically.
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